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IN THE CLAIMS 

Please amend claims l s 12, 13, and 23, and cancel claims 3, 4, 22, 25, and 26 as follows: 

1. (CURRENTLY AMENDED) A method of maintaiiiing cache kt a clustered 
environment comprising: 

(a) receiving an I/O request, for modifying data, in a primary node of a storage cluster 
of two or more nodes; 

(b) _ storir)g the modified data in cache of the primary node; 

(c) selecting a secondary node for storing the modified data in the secondary node's 
cache based on a historic point of access list maintained in a cache directory, wherein: 

Q the historic point of access list identifies which node's cache contains which 

data; 

(ii) the historic point of access indicates that the data is not curr ently in cache of 

arty node of the storage cluster: and 

flirt the secondary node selected is any node in the storage cluster: 

(d) forwarding the modified data and symbolic information to one or more relevant 
nodes in ihe storage cluster, wherein the symbolic information identifies the primary and secondary 
nodes as containing the modified data; and 

(fi\ updating the historic point of access list based on the symbolic information. 

2. (ORIGINAL) The method of claim 1 wherein the request is to write data. 

3. (CANCELLED) 
4- (CANCELLED) 

5. (ORIGINAL) The method of claim 1 wherein: 

the symbolic information includes information relating to the first node; and 

the historic point of access list is updated by: 

listing the first node as the primary node; and 

listing the secondary node as the secondary node. 
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6. (ORIGINAL) The method of claim 1 further comprising selecting a remote node 
that is an original secondary node in the historic point of access list maintained in the cache 
directory. 

7. (ORIGINAL) The method of claim 1 wherein: 

a copy of the modified data i$ maintained in the first node and the secondary node; and 
the symbolic information is maintained in remaining nodes of the storage cluster- 

8. (ORIGINAL) The method of claim 1 further comprising acquiring a lock on 
associated tracks on nodes in the storage cluster wherein the locking protocol provides for multiple 
readers and a single writer. 

9. (ORIGINAL) The method of claim 1 further comprising: 
detecting a failure of a node in the storage cluster; 

broadcasting a failover recovery message to all nodes in die storage cluster; and 
replicating the data from the primary node or the secondary node to another node in the storage 
cluster. 

10. (ORIGINAL) The method of claim 1 further comprising: 
detecting a failure of a node in the storage cluster; 

broadcasting a failover recovery message to all nodes in the storage cluster; and 
destaging the data from the primary node or the secondary node to disk. 

11. (ORIGINAL) The method of H*fm 1 further comprising: 
applying for cluster admission; 

requesting the symbolic information for new write requests; 

requesting a modified track Est comprising an identifier of modified data and an associated 
symbolic entry; 

merging the modified track list with any new symbolic entries; and 
broadcasting availability to remaining nodes in the storage duster. 
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12. (CURRENTLY AMENDED) An apparatus for maintaining cache m a clustered 
environment comprising: 

(a) a cache; 

(b) a cache directory comprising a historic point of access list for the cache, wherein the 
historic point of access list identifies which node's cache contains which data; 

(c) a storage node organized in a storage cluster and having an intcirface for connecting 
to a host, a storage disk, and one or more additional storage nodes, wherein the storage code 
mamtains cache and the cache directory, and wherein the storage node is configured to: 

0 receive an I/O request for modifying data; 

(ii) store the modified data in the cache of the storage node; 

(iii) select a secondary node for storing data in the secondary node's cache based 
on the historic point of access list; 

(iv) forward the modified data and symbolic information to one or more 
additional storage nodes in the storage duster, wherein the symbolic information identifies a 
primary node and the secondary node as containing the modified data; and 

(v) update the historic point of access list based on the symbolic information 

(d) a new node configured to: 

Q apply for cluster admission: 

(ii) request the symbolic information for new write requests; 
fiii) request a modified track list comprising an identifier of modified data and an 
associated symbolic entry: 

jjty)_ merge die modified track list with any new symbolic entries: and 
(v) broadcast availability to remaining- nodes in the storage cluster . 

1 3. (CURRENTLY AMENDED) The apparatus of claim 12 wherein the I/O r equest is 
to write data. 

14. (ORIGINAL) The apparatus of claim 12 wherein: 
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the historic point of access indicates that the data is not currently in cache of the nodes in 
the storage cluster; and 

the secondary node selected is any node in the storage cluster. 

15. (ORIGINAL) The apparatus of claim 12 wherein: 

the historic point of access indicates that an original primary node maintains the data in 
cache; and 

the secondary node selected is the original primary node. 

16. (ORIGINAL) The apparatus of claim 12 wherein: 

the symbolic information includes information relating to a firsr node that receives the 
request; and 

the historic point of access list is updated by: 

listing the first node as the primary node; and 
listing the secondary node as the secondary node, 

17. (ORIGINAL) The apparatus of claim 12, wherein the storage node is further 
configured to select a remote node that is an original secondary node in the historic point of access 
list maintained in die cache directory. 

18. (ORIGINAL) The apparatus of claim 12 wherein: 

a copy of the modified data is maintained in two nodes in the storage cluster; and 
the symbolic information is maintained in remaining nodes of the storage cluster. 

19. (ORIGINAL) The appararus of claim 12, wherein the storage node is further 
configured to acquire a lock on associated tracks on relevant nodes in the storage cluster wherein the 
locking protocol provides for multiple readers and a single writer. 

20. (ORIGINAL) The apparatus of rWtm 12, wherein the storage node is further 
configured to: 
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detect a failure of a node in the storage cluster; 

broadcast a failover recovery message to an additional storage node in the storage cluster; 

and 

replicate the data from one node in the storage cluster to another node in die storage cluster. 

21. (ORIGINAL) The apparatus of claim 12, wherein the storage node is further 
configured to: 

detect a failure of a node in the storage cluster; 

broadcast a failover recovery message to an additional node in the storage cluster; and 
destage the data from a node in the storage cluster to disk. 

22. (CANCELLED) 

23. (CURRENTLY AMENDED) An article of manufacture, embodying logic to 
perform a method of maintaining cache in a clustered environment, the method comprising: 

(a) ^r eceiving an I/O request, for modifying data, in a p rim ary node of a storage cluster 
of two or more nodes; 

(b) storing the modified data in cache of the primary node; 

(c) selecting a secondary node for storing the modified data in die secondary node's 
cache based on a historic point of access list maintained in a cache directory, wherein: 

• -ffl the historic point of access list identifies which node's cache contains which 

data; 

(ii) the historic point of access indicates .that an original primary node maintains 
the data in cache; and 

Cm) the secondary node selected is the original primary node, 

(d) forwarding the modified data and symbolic information to one or more relevant 
nodes in the storage cluster, wherein the symbolic information identifies the primary and secondary 
nodes as containing the modified data; and 

(e) updating the historic point of access list based on the symbolic information. 

24. (ORIGINAL) The article of manufacture 23 wherein the request is to write data. 
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25. ~ (CANCELLED) 

26. (CANCELLED) 

27. (ORIGINAL) The article of manufacture 23 wherein: 

the symbolic information includes information relating to the first node; and 
die historic point of access list is updated by: 

listing the first node as the primary node; and 

listing the secondary node as the secondary node. 

28. (ORIGINAL) The article of manufacture 23, the method further comprising 
selecting a remote node that is an original secondary node in the historic point of access list 
maintained in the cache directory. 

29. (ORIGINAL) The article of manufacture 23 wherein: 

a copy of the modified data is maintained in the first node and the secondary node; and 
the symbolic information is maintained in remaining nodes of the storage cluster, 

30. (ORIGINAL) The article of manufacture 23, the method further comprising 
acquiring a lock on associated tracks on nodes in the storage cluster wherein the locking protocol 
provides for multiple readers and a single writer. 

31. (ORIGINAL) The article of manufacture 23, the method further comprising: 
detecting a failure of a node in the storage cluster; 

broadcasting a failovet recovery message to all nodes in the storage cluster; and 
replicating the data from the primary node or the secondary node to another node in the 
storage cluster. 

32. (ORIGINAL) The article of manufacture 23, the method further comprising: 
detecting a failure of a node in the storage cluster; 

broadcasting a failover recovery message to all nodes in the storage cluster, and 

G&C 30879.81 -US-01 



PAGE 12/16 * RCVD AT 4/1512005 3:33:12 PM pastern Daylight Time] 1 SVR:USPT0«EFXRF-1/6 1 DNIS:8729306 ' CSID:+1310641879S 1 DURATION (mm-ss);M-10 



04-15-2005 11:49AM F ROM-Gates & Cooper LLP 



+13106418798 T-494 P. 013/016 F-655 



destaging the data from the primary node or the secondary node to disk. 

33. (ORIGINAL) The article of manufacture 23, the method further comprising: 
applying for cluster admission; 

requesting the symbolic information for new write requests; 

requesting a modified track list comprising an identifier of modified data and an associated 
symbolic entry; 

merging the modified track list with any new symbolic entries; and 
broadcasting availability to remaining nodes in the storage cluster. 
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